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Green Revolution:
Changes in Factors of Production in
Developing Countries of Asia

Eertilizer
Nutrient Cereal
Wheat Rice. Irrigation. Use Tractors: Production
1961 0/0% 0/0% o 2 0.2 309
1970 14 20% 151/°205% 106 10 0.5 463
1980  39/49% 55/43% 129 29 2.0 6118
1990 60/ 70% 85/65% 158 54 3.4 858
20000  701/84% 100/ 74% 175 70 4.8 962

Source: EAOSTATS July 2002 and author’s estimated on modern variety adoeption, based
on CIMMYrand IRRIdata:



World Cereal” Production—Areas Saved
Through Improved Technology, 1950-2000

CEREAL PRODUCTION
1950 650 million tonnes
2000 1,900 million tonnes fe LAND
v SPARED
77 1.1 billion ha

Million hectares

LAND USED
660 million ha
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Uses millediriceequivalents
Source: FAQO Production; Yearbooks andlAGROSITAT:
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Wildlite Coming Back
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High-Yield Forestry
Aracruz Cellulose, Brazil

World’s leading producer of bleached eucalyptus pulp




High-yield agricultuxe & lorestry wall
protect African wildlife
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We will have to double the
Yoeld FoodStuooly 0y 2050

© 85% of future growth in food
production must come from lands
already in production

Limited potentialiforland
expansions, except in the
Americas and Sub-Saharan Africa

ITIC J'J"F]JIJ Wil remain crucial’to
MEeting|iood demana




Chinese Agriculture im 2030

# 1.6 billion people
¢ 200 million fewer rural dwellers

¥ ¢ Arable land is likely to falll by 20%

& New science & technology will be
critical to foodisecurity

= & Far-reaching policy changes are
needed in tax policy, landitenure;
iRl and farmer education
WeEREsnTs » Greater conservation of natural
== resources will be needed




1998 2001| 2002 2003
China 5.1| 16.4| 13.9| 23.2
Netherlands| 5.5 6.2 5.6 5.4
Japan 4.8 4.8 5.0 5.2
Germany 3.5 4.6 4.3 4.5
Mexico 3.5 4.5 4.4 )
Spain 3,2 3.4 3.4 3.1




Brazilian Cerrados

i Cerrados Region

=== Barge/Ocean Port
W Current Railroad
Future Railroad
- Highway
Future Highway .-

Solurce: Top Producer, Earm Journal Media, 2007




70% of global water withdrawals

17% of cultivated land

(275 million ha, 200/ million in developing countries)

4050 of' world food harvest
(57% of cereal production)

By 2030, FAO expects world’s irrigated
area torincrease by 50 million ha.

Planting on raised beds reduces water
andifertilizer;useby 20-25%



Conservation Tillage

“ Saves labor and
fuel
- Restores organic

44444
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Demontration Plots
National Average

Ghana Nigeria* Mali/ Mozambique Uganda Ethiopia* Malawi*
Burkina Faso

“ Primarily using hybrids



United Kingdom ||

Netherlands

China

United States ] Consumption Of

fertilizer
nutrients per
s hectare of arable
Wali | land in selected

BurkinalFaso: || .
Nigerial countries, 2002
Tlanzania |
Voze mquJIJA I
Guinea |
Ghianak|

Ugandan

South| Africa
(01} o:|
Benm [ |



Lack of Infrastructure Is
Kllllng Africa

Km Km
USA 20,987 Guinea 637
Erance 12,673 Ghana 494
Japan 9,102 Nigeria 230
Zimbabwe 15,9606 Mozambique 141
South Africa 1,402 Tanzania 114
Brazil 45064 Uganda 94
India 1,004 Ethiopia 66
China 603 Congo; DR Y

Sources: Encyclopedia Britannicay 2002






Area Crops

Million ha Million ha

USA 47.6 GM Soybean 48.4

Argentina 16.2 GM Maize 19.3

Canada 5.4 GM Cotton 9.0

Brazil 5.0 GM Canola 4.3
China 3.7
Paraguay 1.2
South Africa 0.5
India 0.5

9 other countries 0.9

Source: ISAAA; 2005




Bt Cotton

¢ 9 million ha around the world;
6 million small farmers
¢ Excellent control of boll worms

v\o 25,000 mt reduction in/insecticide
use

9 Substantialireduction in
poIsoning ofifarmers

& Significantiincreasesyin farmer
profits




My
“Blotechnology
Dreams™

& @ Transfer rice’s immunity to the rusts
t  (Pucciniaspp.) to other cereals—wheat,
maize, sorghum, barley, etc

A

I

% @ Transfer bread wheat’s proteins—

* gliadiniand glutenin=—for making
superior doughiforleavened bread to _
other'cereals, especially rice and maize, —




DarksClouds Gathering in
World Wheat li'conomy,

Percapita international
production ga JJ JJH
geclining

SINCE 991




Soybean Rust Epidemic

W8+ Twospecies; Asian type most

< L.©  aggressive

ges . e < ¢ 2001—Only small area in South
§ v - America infected

a9 2003—Brazilian producers lost
G me o USS$ 1.3 billion (lost yield and

fungicides)

= . oL« & 200d—Reachedsoutheast/USA
0 o 9 2005:06/Expected toispread in
N w USA
% e ¢ Gould cause US$i4.5 billion in
i damage to)U.S, seyhean crop




Need to Restore
Public Research Funding

¢ Green Revolution was the result of "public
goods” research and investment
¢ Biotechnology is primarily driven by the
private sector
¢ Maintaining a balance between public and
private research is essential and healthy
¢ Public institutions focus on problems of the
poor, help prepare future scientists, and
help assure that the public interest is
protected.



Agriculture and Peace

.- MR |
\-.:' I - @ Only 8% of countries with the lowest
N :\ levels of hunger are mired in conflict
- / SC . @ 56% of countries with highest levels
15870 : of'hunger have civill conflict
| @ World military budgets;in 2004
AR e e RS . exceed US$ 900 billion annually (USA
,r-'_;_;;f,;;: '._'*- o S accounts for'56%% of total)
D A A | 5, P A E S
“Our policys should be the revwal of a @ Inj2000; internationalisupportto
WorKINGIECONOMyNNHENOTIARSOIASHO agriculturereachied lowestevelin
PENMIBthENEMErgENCEIGiRpoliticaliand history‘andhasionlyimproved
secialiconuitonsanMWhHIChNTEENNSHtUHoNS :
can exit.” mogdestly sincethen

George G Marshall
June 7, 1947



CUTTING ADULT ILLITERACY
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Male
320 million

TOTAL 870 million people



“You Cannot
Build Peace
on Empty
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